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EXERCISE MACHINE WITH VARIABLE RESISTANCE UNIT 
AND BRAKING UNIT 

CROSS REFERENCE TO RELATED APPLICATIONS 
[0001] The present application is a continuation-in-part of Application Serial 

No. 09/568,045, filed May 10, 2000. 

Background of the Invention 
Field of the Invention 
[0002] The present invention relates generally to an exercise machine. More 

specifically, the invention provides an exercise machine that includes a mechanism 
for variably adjusting the resistance provided by the exercise machine and a 
mechanism for safely braking the exercise machine. 

Description of the Related Art 
[0003] Many known exercise machines have some portion of the equipment 

designed to be pulled or pushed by an athlete or other user in a manner that typically 
enhances the strength of a particular muscle group. These machines generally 
provide a controlled resistance in some fashion against the effort required by the user 
to move the equipment. An example of a such known exercise machine is a blocking 
sled that is pushed by a football player primarily through the power provided by the 
player's legs to move the sled over a field. 

[0004] It is also generally known that exercise machines as described above 

provide variable resistance to the user, which, however, generally utilize relatively 
complex, heavy, and unreliable apparatuses that on occasion cannot properly be 
controlled. Therefore, it is desirable to overcome these and other problems with a 
machine having a variably adjusting resistance which is more consistent and reliable 
than the previous art. 


DC01 394626 v1 


1 


10541-6 

[0005] For example, some of these exercise machines may continue to move 

as a result of momentum when the user ceases pulling or pushing the equipment. 
Such continued motion may cause the machine to roll into the user's feet and ankles 
or jerk the user forward, possibly causing injury. Such a machine should include an 
improved mechanism for safely braking the exercise machine when the user stops the 
exercise. 

Brief Description of the Drawings 

[0006] The various features of the invention will best be appreciated by 

simultaneous reference to the description which follows and the accompanying 
drawings, in which: 

[0007] Fig. 1 is a perspective view of an embodiment of an exercise machine, 

with a harness attachment, in accordance with the principles of the present invention; 
[0008] Fig. 2 is another perspective view of the exercise machine of Fig. 1 

without the harness attachment; 

[0009] Fig. 3 is a perspective view of an alternative embodiment of a support 

member in accordance with the principles of the present invention; 

[0010] Fig. 4 is a front view of the right side of the exercise machine; 

[0011] Fig. 5 is a side view of a safety brake mechanism of the exercise 

machine; 

[0012] Fig. 6 is a side view of a variable resistance mechanism of the exercise 

machine; 

[0013] Fig. 7 is a top view of the right side of the exercise machine; 

[0014] Fig. 8 A is an exploded perspective view of an embodiment of a 

portion of the safety brake mechanism in accordance with the principles of the 
present invention; 

[0015] Fig. 8B is an exploded perspective view of an embodiment of a 

portion of the variable resistance mechanism in accordance with the principles of the 
present invention; 

[0016] Fig. 9 is an exploded perspective view of an embodiment of another 

portion of the variable resistance mechanism and the safety brake mechanism in 
accordance with the principles of the present invention; 
[0017] Fig. 10 is a side view of a cable assembly of the safety brake 

mechanism of the exercise machine; 

[0018] Fig. 1 1 is a perspective view of an embodiment of a frame extension 

housing which surrounds the safety brake mechanism and the variable resistance 
mechanism of the present invention; 
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[0019] Fig. 12 is an exploded perspective view of a portion of the components 

included in the right side of the exercise machine; 

[0020] Fig. 13 is an exploded perspective view of a portion of the components 

included in the left side of the exercise machine; and 
[0021] Fig. 14 is a perspective view of an embodiment of a roller in 

accordance with the principles of the present invention. 

Detailed Description 

[0022] Figure 1 illustrates a first embodiment of an exercise machine 10 in 

accordance with the principles of the present invention. As can be seen, and as will 
be described further later in this specification, exercise machine 10 is comprised of a 
frame 100, a roller 200, a support member 400, a harness assembly 500, a safety 
brake mechanism 800, and a variable resistance mechanism 900. As will also be 
further described later in this specification, in order to utilize exercise machine 10, a 
user straps the harness assembly 500 around his/her shoulders and then pulls exercise 
machine 10 along the ground behind the user. Resistance against the pulling force 
applied by the user is provided by exercise machine 10, and more particularly, by 
roller 200 and variable resistance mechanism 900. Variable resistance mechanism 
900 provides for adjusting the resistance supplied by exercise machine 10, and hence 
roller 200. Thus, as can be understood, pulling of exercise machine 1 0 allows the 
user to develop the strength in the user's body, particularly the user's legs. As will 
also be further described later in this specification, in order to safely stop exercise 
machine 10, the user stops pulling exercise machine 10 and, hence, safety brake 
mechanism 800 stops the rotation of roller 200. Thus, as can be understood, when the 
user stops pulling exercise machine 10, roller 200 stops rotating so that roller 200 
does not roll into the user causing injury. 

[0023] As can be seen in Figure 1 , and as further seen in Figure 2, frame 1 00 

includes an overhead frame 1 10, a front frame 120, and a rear frame 130. Frame 100 
is formed generally in an inverted u-shape and defines an internal area defined by 
overhead frame 110, front frame 120, and rear frame 130. 

[0024] Overhead frame 1 10 is comprised of a first arm 1 1 1, a second arm 

1 12, a third arm 113, and a fourth arm 115. One end of fourth arm 115 connects 
perpendicularly to a mid-portion of third arm 113 and extends generally upwardly 
and forwardly from third arm 1 13 to generally form a T-shaped structure. The other 
end of fourth arm 115 connects to an upper portion of a support member 400. Thus, 
fourth arm 115 provides for a first interconnection between overhead frame 110 and 
support member 400. In further describing overhead frame 1 10, a first axle support 
1 14 extends from first arm 1 1 1 and a second axle support 116 extends from second 
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ami 112. First and second axle supports 114, 116, respectively, extend downwardly 
perpendicular from first arm 1 1 1 and second arm 1 12, respectively. The ends of third 
arm 1 13 connect to first and second axle supports 1 14, 1 16, respectively, below first 
and second arms 111,112. As such, third arm 1 13 extends horizontally perpendicular 
to first and second arms 1 1 1, 1 12 and fourth arm 1 1 5 extends forwardly. As can be 
seen, overhead frame 1 10 is oriented generally above roller 200. As will be 
described further later in this specification, first axle support 1 14 and second axle 
support 1 16 receive within them axle 210 of roller 200. 

[0025] Front frame 120 of frame 100 includes a first arm 122, a second arm 

124, and a cross member 127. First arm 122 and second arm 124 extend from an end 
of overhead frame 110 and extend downwardly and forwardly from overhead frame 
1 10. A first arm extension 122A extends from a second end of first arm 122 and a 
second arm extension 124A extends from a second end of second arm 124. First and 
second arm extensions 122A, 124A, respectively, extend generally parallel to the 
surface upon which roller 200 rests. Cross member 127 attaches to support member 
400 below fourth arm 1 15 at an upper mid-portion of the cross member. Thus, front 
frame 120 provides for a second interconnection between overhead frame 1 10 and 
support member 400. First and second arm extensions 122 A, 124A are designed to 
keep frame 100 parallel to the surface on which exercise machine 10 rests for 
advantageous stable, forward movement of exercise machine 10. 
[0026] Frame 100 also includes, as discussed previously, rear frame 130. 

Rear frame 130 includes a first arm 132 and a second arm 134. First arm 132 is 
attached at a first end to the second end of first arm 1 1 1 of overhead frame 110, 
which is the opposite end of first arm 1 1 1 from which extends first arm 122 of front 
frame 120. Second arm 134 is similarly attached to the second end of second arm 
1 12 of overhead frame 1 10. First arm 132 and second arm 134 extend downwardly 
and rearwardly from overhead frame 1 10 and first arm 132 is interconnected with 
second arm 134 at the respective second ends of each arm, i.e., at ends opposite the 
ends from which the arms attach to the overhead frame's arms 111,112. Thus, first 
arm 132 and second arm 134 of rear frame 130 generally form a v-shaped structure. 
The point of connection between arm 1 32 and arm 134 is located at a position above 
the surface upon which roller 200 rests. Whereas the distance that the 
interconnection point between first arm 132 and second arm 134 is positioned above 
the ground surface is not rigidly defined, it is of a sufficient distance such that, if 
frame 100 was rotated backward around roller 200 and thus support member 400 was 
raised from the ground, the connection point between first arm 132 and second arm 
134 would engage the ground surface before frame 100 could be fully rotated into a 
near-perpendicular orientation with respect to the ground surface. Thus, as can be 
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understood, rear frame 130 provides a safety mechanism to prevent frame 100 from 
being tipped over backwards should the user inadvertently raise support member 400 
to a height too high off of the ground surface. 

[0027] A safety brake cable support 1 1 7 is attached to the top of fourth arm 1 1 5 
near the overhead frame's fourth arm connection with support member 400. A frame 
extension housing 1 19 is attached to and extends from an external side of second axle 
support 1 16 and is thus disposed external to the internal area defined by overhead 
frame 1 10, front frame 120, and rear frame 130. Frame extension housing 1 19 is 
generally formed in a three-sided structure with an arc portion above safety brake 
mechanism 800. Frame extension housing 1 19 is attached at its ends to second axle 
support 1 16 to surround safety brake mechanism 800 and variable resistance 
mechanism 900. Frame extension housing 1 1 9 may be used to protect the 
components of mechanisms 800, 900 during use. Frame extension housing 119 will 
be described further later in reference to Figure 1 1 . As will be described later, safety 
brake cable support 1 17 and frame extension housing 119 receive within them a 
safety cable assembly 1000 of safety brake mechanism 800. 
[0028] In continuing further with the description of exercise machine 1 0, as 

can be seen in Figures 1 and 2, and as will be described further later in this 
specification in connection with Figure 14, roller 200 is an elongated cylindrical 
member that is disposed for rotation within the internal area defined by frame 1 00. 
An axle 210 extends through roller 200. As will be described further, axle 210 has a 
round cross-section at least along its length that extends within roller 200. Axle 210 
is positioned within a complementary-shaped bore extending through roller 200 such 
that, as roller 200 is rotated, axle 210 rotates along with roller 200. As will also be 
further described later in this specification, axle 210, at its right end, which is defined 
as that end which includes safety brake mechanism 800 and variable resistance 
mechanism 900, includes a grooved portion at its distal-most end, the grooved portion 
having a groove along its length for insertion of a locking key. 
[0029] It is desirable that roller 200 be a relatively elongated member with a 

length, in an embodiment, of approximately 24 inches from end to end. Longer 
lengths are contemplated. For example, a roller of at least 36 inches or longer can be 
utilized with the present invention. It is desirable that roller 200 be of a relatively 
long length so that sufficient resistance can be provided to the user. As can be 
understood, the longer and heavier that roller 200 is, the greater the possible 
resistance is that can be provided against the user's pulling force. 
[0030] Roller 200, in an embodiment, has a diameter of approximately 12 

inches and is comprised of steel. Roller 200 may be hollow and thus, may include an 
aperture 220 in its outer structure such that, if it is desired to add weight to the roller 
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to provide additional resistance to the user, weight may be added to the roller by 
inserting the weight through aperture 220. The present invention is not limited to any 
particular physical embodiment for the weight that may be added and thus, weight in 
the form of, for example, sand, water, lead, or steel may be added within roller 200. 
[0031] Because exercise machine 1 0 may be utilized on any of a variety of 

ground surfaces, including an outdoor ground surface or an indoor floor surface, an 
appropriate material may be included on the exterior surface of roller 200. For 
example, if exercise machine 10 is utilized on an indoor floor surface, it may be 
desirable to include a material on the exterior surface of the roller, such as rubber, 
that would reduce the potential of damaging the floor's surface. If the exercise 
machine is used outdoors, it may be desirable to include a material on the exterior 
surface of the roller that would increase the resistance provided by the machine such 
as, for example, expanded metal. As such, Figures 1 and 2 illustrate roller 200 with a 
mesh 230 around its exterior. As discussed above, mesh 230 may be comprised of 
any of a variety of materials. Additionally, any material that may be applied to the 
exterior of the roller does not have to be comprised of a mesh, but rather, can be 
formed in any of a variety of structures, including a solid, or contiguous, structure or 
a non-contiguous structure. 

[0032] As was also described previously, exercise machine 10 includes safety 

brake mechanism 800. As can be seen, safety brake mechanism 800 is disposed 
external to the internal area defined by frame 100 and externally adjacent to variable 
resistance mechanism 900. Thus, safety brake mechanism 800 is disposed external to 
overhead frame 1 10 and roller 200. Safety brake mechanism 800 is connected to 
frame extension housing 1 19 via safety cable assembly 1000. As will be further 
described later in this specification, safety brake mechanism 800 applies a braking 
force to axle 210 which stops axle 210, and thus roller 200, preventing roller 200 
from rolling when the user stops pulling exercise machine 10, i.e. when the user no 
longer applies a pulling force to harness assembly 500. As such, exercise machine 10 
quickly stops when the user stops, thereby preventing injury to the user. Safety brake 
mechanism 800 will be described further later in connection to Figures 4-10. 
[0033] As was also described previously, exercise machine 10 includes 

variable resistance mechanism 900. As can be seen, variable resistance mechanism 
900 is disposed external to the internal area defined by frame 100 and internally 
adjacent to safety brake mechanism 800. Thus, variable resistance mechanism 900 is 
disposed external to overhead frame 1 10 and roller 200 between overhead frame 1 10 
and safety brake mechanism 800. As will be further described later in this 
specification, variable resistance mechanism 900 applies a force to axle 210 which 
restrains axle 210, and thus roller 200, against rotation which in-turn provides 
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resistance against the user's pulling force. As will also be further described later in 
this specification, the resistance that is applied by variable resistance mechanism 900 
is variably adjustable. Thus, exercise machine 10 can be utilized for a variety of 
purposes. For example, a single user can adjust the resistance so that the resistance 
provided is appropriate for the workout that the user is trying to achieve or the 
resistance can be adjusted such that the resistance is appropriate for each of a 
plurality of different users. Variable resistance mechanism 900 will be described 
further later in connection with Figures 4-9. 

[0034] Also shown in Figures 1 and 2 is an embodiment for support member 

400. Support member 400 includes an attachment member 410 and a wheel 440. 
Attachment member 410 extends generally perpendicular to the ground surface upon 
which roller 200 rests and is attached to front frame 120 of frame 1 00. Wheel 440 
supports exercise machine 10 at its forward end and may be rolled across a surface by 
the user when the user pulls exercise machine 10 behind him/her. Wheel 440 is 
secured to attachment member 410 with a wheel support 450. Wheel support 450 
may be any appropriate securing device, including a bracket and wheel axle, capable 
of securing wheel 440 to attachment member 410. Wheel 440 allows the user to roll 
exercise machine 10 on an indoor surface, thus preventing potential damage to the 
indoor surface by exercise machine 10. Alternatively, wheel 440 may be used on an 
outdoor surface. Attachment member 410 includes at least one aperture 420 along its 
length to provide for attachment of harness assembly 500 to safety brake cable 
assembly 1000 through support member 400. 

[0035] Harness assembly 500 includes a connector 515, a harness 520, and a 

tether 530 that interconnects connector 515 with harness 520. Connector 515 may be 
any of a variety of structures, including a hooked pin or a closed loop, and is utilized 
to connect harness assembly 500 to safety brake cable assembly 1000. As discussed 
previously, the user attaches harness 520 to his/her body such that the user is able to 
pull exercise machine 10 behind him/her during the course of exercising with 
exercise machine 10. And when the user stops pulling, safety brake mechanism 800 
engages and stops exercise machine 10. Figure 1 illustrates an embodiment of a 
flexible harness assembly. However, the present invention is not limited to any 
particular embodiment for a harness assembly. All that is required is that the user be 
able to engage with exercise machine 10 such that the user is able to pull behind 
him/her and safely stop exercise machine 10. 

[0036] Figure 3 illustrates an alternative embodiment for support member 

400. Support member 400 includes attachment member 410 and a skid 430. In an 
embodiment where exercise machine 10 is used outdoors, skid 430 may replace 
wheel 440 and wheel support 450 for smooth gliding across rough, uneven surfaces. 
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Skid 430 includes a 4-inch skid plate that supports exercise machine 10 at its forward 
end and may be dragged across the ground by the user when the user is pulling 
exercise machine 10 behind him/her. 

[0037] Figure 4 illustrates a front view of the right side 20 of exercise 

machine 10. The right side 20 includes safety brake mechanism 800, variable 
resistance mechanism 900, a right roller retention assembly 600 that is utilized to 
support axle 210, and thus roller 200, on the right side of frame 100, and various 
attachment devices. 

[0038] First, a description is provided of how roller 200 is supported on 

frame 100. As can be seen, right roller retention bearing assembly 600 is utilized to 
support roller 200 on second axle support 1 16 of frame 100. Right roller retention 
assembly 600 is associated with the round cross-section portion 212 of axle 210 and 
with the lower end of second axle support 116. Right roller retention bearing 
assembly 600 will be discussed later in this specification with reference to Figure 12. 
[0039] Variable resistance mechanism 900 is positioned externally adjacent to 

right roller retention bearing assembly 600. As can be seen in Figure 4, and as will 
be described further later in this specification, variable resistance mechanism 900 is 
positioned on grooved portion 214 of axle 210. A variably adjustable resistance force 
can be applied to variable resistance hub 902 by turning a knob 906 which applies a 
force to a variable resistance band brake 904 which in-turn tightens around variable 
resistance hub 902. The tightening of band brake 904 causes hub 902 to resist 
rotating, which in-turn causes roller 200 to resist rotating. A resistance counter 910 
measures the amount knob 906 is turned and, hence, the amount of resistance applied 
to resistance hub 902 and roller 200. The amount of resistance is displayed on a 
display 952 in tenths of knob tons. An exemplary resistance range is 0 to 10 knob 
turns, where a setting of 0 indicates minimum resistance and a setting of 10 indicates 
maximum resistance. Each increment of one represents one knob turn. As can be 
understood, the resistance range may be changed for a specific application. Figure 4 
illustrates a knob as the device for variably adjusting resistance. However, the 
present invention is not limited to any particular adjustment device. Any device that 
the user is able to engage in order to variably adjust the resistance to exercise 
machine 10 may be used, e.g. a screwdriver, wrench, or wheel. 
[0040] A description will now be provided for the apparatus for mounting 

variable resistance hub 902 on grooved portion 214 of axle 210. Variable resistance 
hub 902 has a groove through a lip around the center opening, the groove having a 
depth approximately one-half the height of a locking key 213. Grooved portion 214 
has a groove of similar depth along its length. Key 213 is slid into the groove along 
the length of grooved portion 214, half of key 213 being disposed above the groove 
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and portion 214. Variable resistance hub 902 is slid onto grooved portion 214 with 
the groove in hub 902 contacting the half of key 213 disposed above grooved portion 
214. Variable resistance hub 902 is slid to a desired position on axle 210. A set 
screw 998 is then threaded into the lip of the center opening of hub 902 above the 
groove to hold variable resistance hub 902 in place. Thus, as can be understood, 
variable resistance hub 902 is locked in position on grooved portion 214 of axle 210 
by key 213 and set screw 998. As such, variable resistance hub 902 rotates along 
with roller 200. 

[0041] Safety brake mechanism 800 is positioned externally adjacent to 

variable resistance mechanism 900. As can be seen in Figure 4, and as will be 
described further later in this specification, safety brake mechanism 800 is positioned 
on grooved portion 214 of axle 210. A braking force is applied to safety brake hub 
802 by the user stopping pulling harness assembly 500, causing a safety band brake 
804 to tightens around safety brake hub 802. The tightening of band brake 804 
causes hub 802 to stop rotating, which in-turn causes roller 200 to stop rotating. 
[0042] As described regarding mounting variable resistance hub 902, the 

apparatus for mounting safety brake hub 802 on grooved portion 214 of axle 210 is 
essentially the same. Safety brake hub 802 has a groove in a lip around its center 
opening, the groove contacting the half of key 213 disposed above grooved portion 
214 as safety brake hub 802 is slid onto axle 210 into a desired position. A set screw 
898 is then threaded into the lip of the center opening of hub 802 above the groove to 
hold safety brake hub 802 in place. Thus, as can be understood, safety brake hub 802 
is locked in position on grooved portion 214 of axle 210 by key 213 and set screw 
898. As such, safety brake hub 802 rotates along with roller 200. 
[0043] It is to be understood that the positioning order of safety brake and 

variable resistance mechanisms 800, 900 may be switched in the present invention. 
[0044] Safety brake mechanism 800 and variable resistance mechanism 900 

will now be further described with reference to Figures 5-10. Figures 5 illustrates a 
side view of safety brake mechanism 800. Figure 6 illustrates a side view of variable 
resistance mechanism 900. Figure 7 illustrates a top view of both mechanisms 800, 
900. Figures 8A, 8B, and 9 show exploded views of portions of both mechanisms 
800, 900. And Figure 10 shows safety cable assembly 1000 of safety brake 
mechanism 800. 

[0045] As can be seen in Figure 5, safety brake hub 802 is slid onto grooved 

portion 214 and contacted with grooved portion 214 at hub groove 802A and axle 
groove 214A by key 21 3 . Safety brake hub 802 is maintained in position by set 
screw 898. Safety brake hub 802 is surrounded by safety band brake 804 which 
provides the braking force to hub 802 in order to stop roller 200. One end of safety 
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band brake 804 is connected to safety brake pin 838 and the other end is connected to 
band brake axle 816, where pin 838 and axle 816 are disposed perpendicular to the 
direction of rotation of roller 200. The connections will be further described later 
with reference to Figure 9. 

[0046] Safety brake pin 83 8 is disposed within a cable spring housing 840, 

where the ends of pin 838 are attached to the sides of cable spring housing 840. A 
brake spring 812 is attached at one end to a mid-portion of safety brake pin 838 
through an opening in pin 838. The attachment helps secure one end of band brake 
804 in place. Brake spring 812 is attached at the other end to a safety brake screw 806 
through an aperture 810 in the head of screw 806. Brake spring 812 has hooks at 
both ends for attaching. Screw 806 fixes the spring assembly to a forward face of 
frame extension housing 1 19 via a safety brake nut 808. 

[0047] Band brake axle 816 is attached to the exterior-most side of frame 

extension housing 1 19 at one end (below the safety brake screw 806 attachment) and 
to second axle support 1 16 at the other end. A first coupler 81 8 is positioned in a 
first opening through band brake axle 816 to secure the other end of band brake 804 
in place. 

[0048] A safety brake cable 822 connects to a cable pin 820 through a rear 

opening in cable spring housing 840. Safety brake cable 822 runs through a cable 
conduit 1005 which connects safety brake mechanism 800 to harness assembly 500. 
The connection will be described later with reference to Figure 10. Cable spring 
housing 840 is movably positionable above safety brake hub 802. An exploded view 
of a portion of safety brake mechanism 800 is shown in Figure 8A. 
[0049] As can be understood, the amount of the braking force on exercise 

machine 10 maybe changed by forwardly threading more of screw 806 through nut 
808 such that cable spring 812 is positioned more forwardly and in-turn band brake 
804 is tightened around brake hub 802. 

[0050] A description will now be provided about the operation of safety brake 

mechanism 800. At rest, safety band brake 804 fits tightly around safety brake hub 
802, applying a braking force to hub 802 and, hence, to roller 200. When the user 
pulls exercise machine 10, the user pulls harness 520 which in-turn pulls safety brake 
cable 822. As such, harness 520 transmits a pulling force through harness assembly 
500 and safety brake cable assembly 1000 to safety brake mechanism 800. Cable 822 
is pulled through cable conduit 1005 forward toward the user and rearward from 
safety brake hub 802. Cable 822 pulls cable spring housing 840 rearward as cable 
822 moves, which in-turn causes brake spring 812 to expand and band brake 804 to 
move generally upward and rearward from hub 802, thereby loosening the fit of band 
brake 804 around and removing the braking force on safety brake hub 802. As a 
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result, safety brake hub 802 rotates freely, which then allows roller 200 to rotate as 
well. 

[0051] When the user stops pulling exercise machine 10, the process is 

reversed, such that cable spring 812 compresses and band brake 804 returns to its 
tight fit around hub 802. Safety brake hub 802 and, hence, roller 200 then stop. 
[0052] As can be seen in Figure 6, variable resistance hub 902 is slid onto 

grooved portion 214 and contacted with grooved portion 214 at hub groove 902 A and 
axle groove 214A by key 213. Variable resistance hub 902 is maintained in position 
by set screw 998. Variable resistance hub 902 is surrounded by variable resistance 
band brake 904 which provides the resistance force to hub 902 in order to variably 
adjust resistance on roller 200. One end of variable resistance band brake 904 is 
connected to variable resistance pin 934 and the other end is connected to band brake 
axle 816, where pin 934 and axle 816 are disposed perpendicular to the direction of 
rotation of roller 200. The connections will be further described later with reference 
to Figure 9. 

[0053] As previously described, band brake axle 816 is attached to the 

exterior-most side of frame extension housing 1 19 at one end and to second axle 
support 1 1 6 at the other end. A second coupler 9 1 8 is positioned in a second 
opening through band brake axle 816 to secure one end of band brake 904 in place. 
This second opening is adjacent to the first opening through which first coupler 818 
secures one end of band brake 804 in place. 

[0054] Variable resistance pin 934 is disposed within a clevis 940, where the 

ends of pin 934 are attached to the sides of clevis 940. Clevis 940 extends rearwardly 
toward the rear face of frame extension housing 1 19 and is movably positionable 
above variable resistance hub 902. A square head adjustment bolt 920 passes through 
a front opening in clevis 940 and is screwed into an adjustment nut 912. Adjustment 
nut 912 is disposed through a front opening in frame extension housing 1 19, a small 
portion of nut 912 extending rearwardly through housing 1 19 and a larger portion 
extending forwardly through housing 119. A lock ring 924 is attached to the small 
portion of nut 912 that extends rearwardly through the front opening of housing 119. 
Lock ring 924 is disposed against the rear side of the front opening of housing 119 
and keeps bolt 920 and nut 912 from coming unscrewed. Knob 906 is connected to 
the other end of nut 912. Adjustment bolt 920 is disposed above variable resistance 
hub 902 and is positioned parallel to hub 902 from its square head to its connection to 
nut 912. The square head of adjustment bolt 920 is forwardly adjacent to pin 934 and 
the attached end of band brake 904. 

[0055] In order to provide an accurate dynamic resistance range of bolt 920 

and, hence, band brake 904, a tension spring 922 is disposed inside clevis 940 and 
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surrounds the portion of bolt 920 inside clevis 940. Tension spring 922 provides 
tension between the square head of bolt 920 and the forward face of clevis 940 in 
order to stabilize bolt 920 at the desired resistance position defined by the number of 
turns of knob 906. Additionally, the rear ends of clevis 940 are motion stops, which 
contact the rear face of frame extension housing 119 when resistance counter 910 
reaches zero, thereby preventing further turns of bolt 920 which in-turn prevents 
counter 910 from counting backwards beyond zero. 

[0056] The present invention is not limited to a particular force of tension 

spring 922; however, in a particular embodiment, an 80-pound spring is used to 
provide the accurate resistance range. A spring with either too little or too much 
force could cause band brake 904 to either tighten too much or too little for a given 
turn of knob 906. 

[0057] Optionally, a spacer (not shown) may be attached to a mid-portion of 

pin 934 through an opening in pin 934 to help secure the other end of band brake 904 
in place. An exploded view of a portion of variable resistance mechanism 900 is 
shown in Figure 8B. 

[0058] Resistance counter 910 is attached to the front face of frame extension 

housing 119. On the front of resistance counter 910 is display 952. Resistance 
counter 910 measures the number of turns of knob 906, i.e., the resistance applied by 
band brake 904 to variable resistance hub 902 and hence roller 200. Display 952 
shows the resistance on exercise machine 10 in tenths of knob turns. As shown in 
Figure 8B, the end of bolt 920 is threaded into adjustment nut 912 and secured with 
lock ring 924. This assembly is then slid into a barrel 950 of resistance counter 910. 
The end of nut 912 attached to lock ring 924 is secured in place against barrel 950 by 
miniature notches and the other end of nut 912 is secured by a set screw 950A 
threaded through barrel 950 to contact nut 912. Knob 906 is attached over the other 
end of barrel 950 and secured with a set screw 906A threaded through a opening in 
the yoke of knob 906. 

[0059] As may be understood, resistance counter 910 may be any sensing 

and/or processing device, including a general purpose microprocessor, capable of 
measuring and/or performing calculations on a measurement. Display 952 may be 
any display device, analog or digital, capable of displaying information. 
[0060] A description will now be provided about the operation of variable 

resistance mechanism 900. At rest, variable resistance band brake 904 fits loosely 
around variable resistance hub 902, applying minimum resistance to hub 902 and, 
hence, to roller 200. As the user turns knob 906 clockwise, the user increases the 
resistance on roller 200. As knob 906 turns clockwise, adjustment bolt 920 is 
forwardly threaded into adjustment nut 912 such that the square head of bolt 920 
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moves forward. This forward threading in-turn causes clevis 940 to move forward. 
Since band brake 904 is attached to clevis 940 through pin 934, the forward 
movement of clevis 940 causes band brake 904 to move forward thereby tightening 
the fit of band brake 904 around and increasing a resistance force on variable 
resistance hub 902. Tension spring 922 compresses and provides a counter-force on 
bolt 920 to stabilize bolt 920, thereby providing an accurate resistance setting. As 
knob 906 turns, barrel 950 turns, incrementing counter 910, and nut 912 turns, 
forwardly threading bolt 920 into nut 912. Resistance counter 910 counts the number 
of turns of knob 906 and display 952 shows the count. As resistance increases, 
variable resistance hub 902 does not rotate as freely, which causes roller 200 to rotate 
less freely as well. 

[0061] When the user reduces resistance on exercise machine 10 by turning 

knob 906 counterclockwise, the process is reversed, such that band brake 904 returns 
to its loose fit around hub 902. Variable resistance hub 902 and, hence, roller 200 
then move freely. When counter 910 reaches zero, clevis 940 contacts the rear face 
of frame extension member 1 19 to stop movement of variable resistance mechanism 
900. Resistance counter 910 counts the number of turns of knob 906 and display 952 
shows the count. 

[0062] Figure 9 illustrates the connections between band brakes 804, 904 and 

band brake axle 816 and pins 838, 934. As can be seen, safety band brake 804 and 
variable resistance band brake 904 are looped at both ends, to surround band brake 
axle 816 and pins 838, 934. Optionally, band brakes 804, 904 may have slits in 
portions of the looped ends which allow various devices to attach to underlying axle 
816 and pins 838, 934 and/or to help hold band brakes 804, 904 in place. As shown 
in Figure 7, brake spring 812 connects to pin 838 through the slit at end 804A of band 
brake 804. Similarly, couplers 818, 918 connect to axle 816 through the slit at end 
804B of band brake 804 and the slit at end 904B of band brake 904, respectively. 
[0063] Safety brake pin 838, surrounded by band brake end 804A, is 

positioned within and attached with a key 838A to cable spring housing 840 through 
apertures 844. A washer 836 may be placed between the side of housing 840 and key 
83 8A. Similarly, variable resistance pin 934, surrounded by band brake end 904A, is 
positioned within and attached with a key 934A to clevis 940 through apertures 944. 
A washer 932 may be placed between the side of clevis 940 and key 934A. Band 
brake axle 816, surrounded by band brake ends 804B, 904B, is fixed to the exterior- 
most side of frame extension housing 119 by a key 816A at one end and to second 
axle support 1 16 by a key 816B at the other end. Washers 832, 834 may be placed 
between key 816A and housing 119 and key 816B and support 116. Figure 7 shows a 
top view of these connections. 
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[0064] Figure 10 shows a side view of portions of safety brake cable 

assembly 1000 of safety brake mechanism 800. As can be seen, one end of safety 
brake cable assembly 1000 is attached to harness assembly 500 through attachment 
member 410 and the other end is attached to frame extension housing 1 19. Safety 
brake cable assembly 1000 includes safety brake cable 822, cable conduit 1005, and 
various attachment devices. 

[0065] Cable conduit 1005 is a hollow tube fixed at one end to a first cable 

conduit connector 830. First cable conduit connector 830 is also a hollow tube with 
a threaded interior for connecting cable conduit 1005 in one end and a first hollow 
cable screw 824 in the other. First hollow cable screw 824 is fixed into the rear face 
of frame extension housing 1 19 with cable nuts 826, 828. 

[0066] Cable conduit 1 005 is fixed at the other end to a second cable conduit 

connector 1030. Second cable conduit connector 1 030 is also a hollow tube with a 
threaded interior for connecting cable conduit 1005 in one end and a second hollow 
cable screw 1024 in the other. Second hollow cable screw 1024 is fixed into the rear 
face of safety brake cable support 117 with cable nuts 1046, 1048. 
[0067] Safety brake cable 822 runs through cable conduit 1005 and the 

various attachment devices. At one end, safety brake cable 822 exits cable conduit 
1005 and hollow cable screw 1024, passes through the front opening in safety cable 
support 1 17, and connects to a first cable connector 1026. A series of cable 
connectors 1028, 1032, 1034 connect to first cable connector 1026. Connector 1034 
passes through aperture 420 of attachment member 410 and attaches to a harness loop 
1036. Harness loop 1036 is used to connect harness assembly 500. Connector 1034 
slides freely through aperture 420 as the user applies a pulling force to harness 520. 
Connector 1032 and harness loop 1036 provide motion stops at the ends of connector 
1034 to define the range of motion of cable 822. 

[0068] At its other end, safety brake cable 822 exits cable conduit 1005 and 

hollow cable screw 824, passes through cable pin opening 842 of cable spring 
housing 840, and connects to cable pin 820. 

[0069] As the user pulls exercise machine 10, the end of safety brake cable 

822 attached to cable pin 820 moves rearward as safety brake cable 822 moves 
through cable conduit 1005, which in-turn expands brake spring 812, thereby 
releasing the braking force on exercise machine 10. The end of safety brake cable 
822 attached to connector 1026 moves toward the user in the direction of motion. 
[0070] When the user stops pulling exercise machine 10, tension on brake 

spring 812 is released causing spring 812 to compress and pull safety brake cable 822 
back in the opposite direction through cable conduit 1005, thereby applying the 


DC01 394626 v 1 


14 


10541-6 

braking force to exercise machine 10. The end of safety brake cable 822 attached to 
cable pin 820 moves forward and the other end moves rearward. 
[0071] Figure 1 1 shows an embodiment of frame extension housing 119. As 

described previously, housing 119 has a three-sided structure that surrounds variable 
resistance mechanism 900 and safety brake mechanism 800. Ends of housing 119 
attach to the exterior side of second axle support 116. Safety brake cable assembly 
1000 attaches to cable spring housing 840 through opening 1 19A in the rear face of 
housing 119. One end of handbrake axle 816 attaches to the exterior-most side of 
housing 119 through opening 1 19B. Screw 806 of safety brake mechanism 800 
passes through opening 119C and knob 906 of variable resistance mechanism 900 
passes through opening 1 19D. As can be understood, the present invention is not 
limited to the embodiment of housing 119 described herein. Any structure capable of 
covering and/or protecting the components of mechanism 800, 900 may be used. 
[0072] Figure 12 illustrates a portion of the right side 20 of exercise machine 

10, including right roller retention bearing assembly 600. Right bearing assembly 
600 includes a first bearing housing 612, a bearing 614, and a second bearing housing 
616. In order to secure roller 200 to second axle support 116, the round cross-section 
portion 212 of axle 210 is positioned within a cut-out portion in the lower end of 
second axle support 116. First bearing housing 612 is aligned on second axle support 
116 such that the apertures included in first bearing housing 612 are aligned with the 
apertures included in second axle support 116. Bearing 614, which has a hollow 
round shaft forwardly attached to it that is complementary in shape to axle portion 
212 of axle 210, is then positioned on an opposing side of first bearing housing 612 
from that which bears against second axle support 116. Bearing 614 is secured to 
axle portion 212 by a set screw 614A through an opening in the bearing's hollow 
shaft. Second bearing housing 616 is then positioned over bearing 614 and carriage 
bolts 616A are then positioned through the aligned apertures of second bearing 
housing 616, first bearing housing 612, and second axle support 1 16 and are utilized 
to secure right bearing assembly 600 to the lower end of second axle support 116. 
Thus, in this manner, axle 210 is rotatably secured to second axle support 116. The 
relative positioning of axle 210 and second axle support 116, and specifically, portion 
212 of axle 210 with respect to second axle support 1 16, is locked in place by set 
screw 614A in bearing 614. After right roller retention bearing assembly 600, 
variable resistance hub 902 is mounted on grooved portion 214 of axle 210 as 
previously described. 

[0073] Figure 13 illustrates the left side 30 of exercise machine 10. As can be 

seen, because safety brake and variable resistance mechanisms 800, 900 are only 
associated with the right side 20 of exercise machine 10, axle 210 only includes a 
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round portion in cross-section on the left side 30 of the exercise machine. First axle 
support 1 14 of left side 30 is associated with roller 200 similar to the manner in 
which second axle support 1 16 is associated with roller 200. As such, axle 210 is 
positioned within the cut-out portion that is included at the lower end of first axle 
support 1 14. A left roller retention bearing assembly 700 includes a first bearing 
housing 712, a bearing 714, and a second bearing housing 716. Left bearing 
assembly 700 is assembled and positioned onto both axle 210 and first axle support 
1 14 similar to the manner in which right bearing assembly 600 is positioned on 
second axle support 1 16 and axle 210. Because left roller retention assembly 700 is 
similar to right roller retention bearing assembly 600, no further description will be 
provided herein for left roller retention bearing assembly 700. 
[0074] Figure 14 further illustrates roller 200. As can be seen, and as 

described previously, axle 210 includes round portion 212 which extends through 
roller 200 and grooved portion 214 with groove 214A that is associated with safety 
brake mechanism 800 and variable resistance mechanism 900. Because of the 
complementary structures of axle portion 212 and the bore through roller 200, in 
which axle portion 212 is received, axle 210 rotates along with roller 200. As was 
previously described, roller 200 may include aperture 220 through which additional 
weight maybe added to the interior of roller 200. Additionally, as discussed 
previously, any of a variety of materials 230 may be applied to the outer surface of 
roller 200. Materials that could be applied to the outer surface of roller 200 to 
provide for additional resistance could include expanded metals and other materials 
that have discontinuities in their surfaces, e.g., raised portions from the surface of the 
material. 

[0075] As discussed previously, the present invention is not limited to any 

particular dimensions for roller 200, however, in a particular embodiment, the roller 
has a length of 24 inches and a diameter of 12 inches. 

[0076] As described above, an exercise machine is provided that includes a 

mechanism for variably adjusting the resistance provided by the exercise machine 
against a pulling force applied by the user of the exercise machine and a mechanism 
for safely stopping the exercise machine when the user stops, thereby preventing the 
exercise machine from rolling into the user, possibly causing injury. The exercise 
machine provides the advantages of including a roller that is comprised of a single 
structural member. The roller may be elongated in length to provide a greater surface 
area for contact with the ground surface for enhancing the resistance provided by the 
exercise machine, when compared against exercise machines that are supported on 
wheels. The present invention includes an elongated roller but does not require an 
excessive width for the exercise machine as a whole due to the present invention's 
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positioning of the roller within the frame structure of the exercise machine and the 
safety brake and variable resistance mechanisms' positioning external to the roller 
and frame. Thus, the variable resistance mechanism and safety brake mechanism are 
able to be comprised of relatively simple structures since they does not have to 
associate with, and thus be positioned between, two wheels which support an exercise 
machine. 

[0077] Representative resistance forces that may be provided by the exercise 

machine are provided below. An embodiment of the exercise machine weighs 
approximately 125 pounds, without any additional weight being added to the roller. 
Without applying a resistance force to the roller by the variable resistance 
mechanism, a force of approximately 20 pounds is required to pull the exercise 
machine along the ground surface. When the variable resistance mechanism applies a 
maximum resistance force to the roller, a force of approximately 90 pounds is 
required to pull the exercise machine. 

[0078] If an additional weight of 1 50 pounds is added to the roller of the 

exercise machine, a force of approximately 35 pounds is required to pull the exercise 
machine when no resistance force is applied by the variable resistance mechanism. 
With the same weight of 150 pounds added to the roller and a maximum resistance 
force applied by the variable resistance mechanism, a force of 160 pounds is required 
to pull the exercise machine against the resistance provided by the exercise machine. 
Thus, as can be understood, when a weight of 150 pounds is added to the roller, the 
force required to pull the exercise machine increases by 15 pounds when no 
resistance is provided by the variable resistance mechanism. When maximum 
resistance is applied, 125 pounds offeree is required to overcome the resistance 
provided by the exercise machine. 

[0079] The braking forces that may be applied by the exercise machine are set 

based on the weight added to the roller. The maximum braking force for a weighted 
roller is somewhat higher than that of an empty roller. These forces may be adjusted, 
as described previously, for a specific roller weight configuration. 
[0080] The above is a detailed discussion of the preferred embodiments of the 

invention. The full scope of the invention to which applicants are entitled is defined 
by the claims hereinafter. It is intended that the scope of the claims may cover other 
embodiments than those described above and their equivalents. 
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